Feldspars are a group of alumniosilicate minerals that make up as much as 60% of the Earth's crust. The most common feldspars can be expressed in terms of three endmembers (Figure 1) , specifically, potassium feldspar (Orthoclase), sodium feldspar (Albite) and Calcium feldspar (Anorthite). At high temperatures, solid solutions exist between the distinct endmembers; however, during cooling miscibility gaps result in phase separation (exsolution) of the solid solution into multiple stable phases.
Feldspars are a group of alumniosilicate minerals that make up as much as 60% of the Earth's crust. The most common feldspars can be expressed in terms of three endmembers (Figure 1) , specifically, potassium feldspar (Orthoclase), sodium feldspar (Albite) and Calcium feldspar (Anorthite). At high temperatures, solid solutions exist between the distinct endmembers; however, during cooling miscibility gaps result in phase separation (exsolution) of the solid solution into multiple stable phases.
The phase separation and the formation of the resulting microstructure could occur either by nucleation and growth of a second phase or by spinodal decomposition, both followed by coarsening. Identifying the phase transformation and microstructure formation mechanisms and determining the geological history of these materials requires detailed analysis of the microstructure and quantitative compositional measurements of the exsolved phases. To characterize the fine length scale of the microstructure and limited degree of chemical variation simultaneously, an analytical tool with high spatial resolution and chemical sensitivity is required.
Atom-probe tomography (APT) is uniquely capable of characterizing the nanoscale chemistry of the exsolution microstructure. APT is an established technique in metallurgical and semiconductor research, however, with the recent advent of ultra-violet laser pulsing analysis of a range of minerals has become possible, however, only a few have been analyzed to date including iron oxides Initial results from atom probe tomographic investigation into the structure and chemistry of natural and synthetic alkali and plagioclase feldspars of varied compositions and microstructures will be presented. Both stable endmembers and unstable compositions within the miscibility gap have been analyzed (Figure 1 & 2) . APT mass-to-charge ratio spectra (Figure 2 ) demonstrated high spectral resolution, Δm/m, of greater than 1000 at full width-half max of the Si 2+ peak. Runs with greater than 10 7 ions were routinely collected with reliable detection of trace ions below 100 ppm. Analytical results under a range of experimental conditions to determine the ideal operating parameters for APT of feldspars will be presented. Further, comparison of data from crystalline feldspars minerals to compositionally similar glassy materials will be conducted to identify the influence of crystallinity on APT. 
